Specificity of restriction endonucleases and methylases--a review.
The properties and sources of all known restriction endonucleases and methylases are listed. The enzymes are cross-indexed (Table I), classified according to their recognition sequence homologies (Table II), and characterized within Table II by the cleavage and methylation positions, the number of recognition sites on the double-stranded DNA of the bacteriophages lambda, phi X174 and M13mp7, the viruses Ad2 and SV40, the plasmids pBR322 and pBR328, and the microorganisms from which they originate. Other tabulated properties of the restriction endonucleases include relaxed specificities (integrated into Table II), the structure of the generated fragment ends (Table III), and the sensitivity to different kinds of DNA methylation (Table V). In Table IV the conversion of two- and four-base 5'-protruding ends into new recognition sequences is compiled which is obtained by the fill-in reaction with Klenow fragment of the Escherichia coli DNA polymerase I or additional nuclease S1 treatment followed by ligation of the modified fragment termini [P3]. Interconversion of restriction sites generates novel cloning sites without the need of linkers. This should improve the flexibility of genetic engineering experiments. Table VI classifies the restriction methylases according to the nature of the methylated base(s) within their recognition sequences. This table also comprises restriction endonucleases which are known to be inhibited or activated by the modified nucleotides. The detailed sequences of those overlapping restriction sites are also included which become resistant to cleavage after the sequential action of corresponding restriction methylases and endonucleases [N11, M21]. By this approach large DNA fragments can be generated which is helpful in the construction of genomic libraries. The data given in both Tables IV and VI allow the design of novel sequence specificities. These procedures complement the creation of universal cleavage specificities applying class IIS enzymes and bivalent DNA adapter molecules [P17, S82].